relationship between knowledge and specific objects, but "sharing" is an action, and so, it possesses "verb-like qualities" (Smoliar, 2007) . And knowledge-sharing fails to take place far more frequently than it actually happens. Why this is so is another crucial step in figuring out how to facilitate the process. A particularly illustrative example of this failure is Currie and Kerrin's (2004) , which finds that that frequently, the only result of a blind and basically thoughtless implementation of "a knowledge-sharing solution" is an actual "hardening" of existing practices, and an increase in resistance to even the idea of knowledge-sharing.
An important addition to the recent literature on the problems of knowledge-sharing is the 2002 paper by Cabrera and Cabrera, which specifically addresses the "dilemmas" that the practice of knowledge-sharing presents. One of these is the interplay between the public good, which is presumably maximized by sharing knowledge, and individual pay-offs, which may not be. In addition, since the benefits of knowledge-sharing are distributed to the group, rather than based directly on individual contributions, there may be a strong temptation to "free-ride", or, in essence, wait for someone else to share, and then reap the benefits. Any system that supports or facilitates knowledge-sharing must be able to address and overcome -or to bypass -these two "social" and "public good" dilemmas. Of course, knowledge-sharing also implies very real costs.
At the most basic level, there is the opportunity cost of the activity, where the time spent on it has to be evaluated against other tasks that are possibly more pressing or more immediately beneficial. More specifically, a comprehensive study by Riege (2005) identifies over thirty specific factors that serve as barriers to the free flow of information/knowledge, particularly in organizations. Most of these can variously be characterized as either individual (such as the desire to take ownership of intellectual property and secure just compensation for one's contributions), or organizational (for example, a high level of internal competition, where the creation of knowledge is quantified and used as a benchmarking or rating tool). Riege does also identify several relevant technological factors, but these often have to do with being unfamiliar with the limits of technology, or, in fact, expecting technological solutions to resolve situations that are actually caused by either individual or organizational factors.
So, what are the actual drivers of knowledge-sharing, and how can they be "harnessed" and perhaps repurposed or directed to achieve specific goals? In comparison to the significant literature that exists on information-seeking, the "giving" part of the information exchange process has been talked conceptually far less often. Rioux (2005) introduces several important concepts to keep in mind when thinking about how knowledge is shared. The term 'transaction' may be used, but the process is as much social as it is economic, and knowledge-sharing is, at its heart, a form of gift-giving. It is also reflexive, in that individuals may determine specifically what kind of knowledge to share, and when, after finding it "useful and desirable" for their own purposes. As Hart (2002) argues, another important consideration has to do with individual approaches to, and understandings of, the idea of "ownership" and of the rights (and perhaps responsibilities) that "ownership" implies. Whether one views it from a Kantian "first occupancy" standpoint, Lockean concepts of labor theory, Bentham and Mill's ideas of utility, Hegelian personality theory, or the comparatively more recent libertarian approaches of Rawls and Nozick will have particular implications to how an individual generates knowledge, what purposes he or she has in doing so, the actual goal of knowledge generation, and the possibility that this knowledge will be shared or transferred more or less freely, and despite any possible hindrances.
Knowledge-sharing is a practice, but it is supported by -and builds upon -certain philosophies.
Thus Chua (2003) argues that knowledge-sharing has to be discussed with the idea of contexts in mind. In addition, these practices are highly sensitive to participant identities; individuals will share knowledge if and when they can be assured that others in their milieu will do the same, thus overcoming the "public good" dilemma discussed earlier. An important implication of this proposition is that while knowledge-sharing is not natural, a knowledge-sharing culture is possible, feasible, and can be cultivated or fostered by means that are not technological, but rather, social or even grounded in a particular ideology. This assertion, especially the emphasis on contexts, is also discussed by Augier, Shariq, and Vendelo (2001) . While contexts are inherently based on individual experiences, these experiences may be sufficiently similar for contexts to also have a number of similarities. This, in turn, gives support to Rioux' idea of the "reflexivity of knowledge-sharing." Working from this, an understanding of the commonality of contexts may be used to, as Kankanhalli, Tan and Wei (2005) suggest, bridge the gap between the perceived costs and the expected benefits of knowledge-sharing. The next logical development in this kind of thinking implies that if one shares knowledge in a particular situation where another person has a stated or perceived need for it, he or she may also reasonably expect to find a repeat situation where they will in fact be needing shared knowledge. Borghi's (2005) contribution to knowledge-sharing theory consists of connecting this discussion to its basically Kantian roots. Knowledge, he argues, is based in cognition, and is essentially dualistic. The purpose of scholastic knowledge is to achieve a specific goal, but at the same time, there exists the concept of "worldly" knowledge, the purpose of which is generally to affirm one's humanity. The purpose of communication and the exchange of ideas (including knowledge-sharing) has a significant practical component, since it is a means of testing (and validating) one's own judgment. In particular, Borghi highlights the concept of 'volksaufklarung'; the function of one's own enlightenment as a product or result of enlightenment of others. Hislop (2002) refers to the Nonaka/Takeuchi model by noting that within the knowledge creation process, tacit and explicit knowledge are "mutually constituted" in a system; to be truly useful, knowledge artifacts need to be both interpretable, and actually interpreted. Moreover, 'knowledge' is an integrative process that is inseparable from activity. (2005) find that, in fact, an "expectation" of knowledgesharing can be built into a system, and will then influence behavior. In addition to specific conceptions of ownership, conceptions of "provenance" may also have a role; the reputation of the "originator" of a particular knowledge process or artifact will be enhanced if he or she is credited for it property even if there is no opportunity for that individual to receive a direct financial reward. At the same time, they highlight the "intrinsic" motivation behind knowledgesharing. Something as simple as the statement that "it feels good to help other people" cannot be ignored. Another recent study, by Bock, Zmud, Kim and Lee (2005) , identifies three broad groups of factors that facilitate knowledge-sharing. Specifically, these are related to individual benefits, group benefits, and organizational benefits. Knowledge-sharing, they find, is affected positively by such issues as an anticipation of reciprocity, a direct relationship to self-image and self-worth, an organizational climate that places a premium on innovation and fairness, and again, an actual expectation or sense that sharing is the "normal" way of interacting with knowledge. Without a context that actually calls for, demonstrates, encourages and facilitates knowledge-sharing behaviors, though, they simply will not take place, nor will there be a reason for them to. Yun and Allyn (2005) find that knowledge-sharing behaviors can be related to individual needs and motives. In particular, the results of their empirical study support the hypothesis that when individuals have a direct moral or ideological investment in the success of the organization they are a part of, they will be more open to sharing knowledge. Exploring the social aspect of knowledge-sharing, they validate the relationship between knowledge-sharing and pro-social values (i.e., a concern for others' success and well-being). Their study's results are also able to support the (fairly logical) assertion that work coordination -that is, situations where the exchange of ideas is necessary for joint success -will be positively related to knowledge-sharing. Interestingly, the hypothesis that knowledge-sharing is driven by the desire to create and maintain a particular image or persona is not one they back.
Another recent study, by Wang and Yang (2007) , looks at individual personality determinants that either foster or hinder knowledge-sharing. They argue that in fact, particular traits of individuals positively affect knowledge-sharing, with the implication that knowledge will be shared given a concentration of individuals with those traits. Specifically, they identify 'agreeableness' (the desire to support the success of colleagues), extraversion (knowledgesharing seen as a way of establishing a community, finding one's place in it, and making friends), and conscientiousness (where both the creation and the propagation/dissemination of knowledge are seen as an inherent part of the job whether or not they are listed in the actual job description). On an "enterprise-wide" level, Kharabsheh (2007) identifies a set of features that will likely foster knowledge-sharing. He notes that a culture of trust in co-workers and management is particularly important, along with a proven high level of 'absorptive capacity' for recognizing new ideas and seeing their value, as well as an overall orientation towards ongoing learning and an organizational ethic of providing the best possible service to customers/clients using all available means.
Whether or not knowledge-sharing can be fostered by specific rewards has been a topic of some debate. Hall and Graham (2004) list five broad categories of such rewards that should compensate for some of the obvious costs of knowledge-sharing. These rewards can be obvious and explicit (i.e. specific economic bonuses, access to additional knowledge), or soft (as discussed above, related to reputation and self-satisfaction). In addition, knowledge-sharing may call for particular allowances or infrastructures that actually make it possible. Of course technological components are one type, but so are social factors that treat every participant in an organization as a potential source of knowledge and that drive the establishment of communities within which knowledge can be shared without immediately "escaping" to the world at large. Interestingly, they also highlight the importance of boundary objects such as shared classification schemes and social spaces to facilitate or guide knowledge-sharing. Milne (2001) , on the other hand, argues that specific extrinsic rewards are actually not a good way of ensuring knowledgesharing. His argument is that by their definition, rewards are oriented towards the achievement of specific goals, regardless of methods or behaviors, while the positive effects of knowledgesharing may not be obvious immediately. Similarly, Bock and Kim (2002) find that rewards of knowledge-sharing are often triggers for a single instance of knowledge-sharing practices, but do not actually have an effect on subsequent cases or for that matter, make the actual long-term benefits of knowledge-sharing activities clear to participants. In fact, rewarding knowledgesharing -that is, setting up a competition -essentially subverts the reasons why knowledge should be shared and puts a strong emphasis on just how unnatural and seemingly illogical an activity it is.. In any case, so far, most of the writing that has looked at knowledge-sharing critically has been limited to professional or formal settings, where the process is either mandated or expected to take place. The focus of these studies has overwhelmingly been on the specific conditions that affect knowledge-sharing positively or negatively, rather than on attitudes regarding whether knowledge-sharing should even take place, or the necessary pre-conditions for it. Similarly, there has been little written about the real or perceived goals of knowledge-sharing. It is at this point that one of the points that Takeuchi and Nonaka make is particularly relevant. "Knowledge, unlike information", they write, "is as much about ideals as it is about ideas." With this in mind, one question that it may be worth thinking about is the concept of an "ethic" of knowledgesharing -a set of mental models, behaviors and practices that would make knowledge-sharing "natural" and expected, and thus, change the entire conversation to give reasons for the sharing of knowledge, rather than finding reasons against the practice. And as suggested by the Grand Theft Auto IV example, some ideas for these ethics can be found in the practices of certain informal or non-formal communities.
"What drives knowledge-sharing in the absence of immediate, tangible rewards and group benefits" is the question that would underlie an alternative approach to knowledge-sharing. And examples of where exactly this type of knowledge-sharing is taking place every day include the non-market "piracy" or unauthorized, non-commercial distribution of text, audio, video and software, primarily via the Internet. Examining these practices suggests that over the last twenty or so years, at least three (and possibly, many more) "alternative ethics" of knowledge-sharing have developed, distinguished from each other by drastically new relationships between information/knowledge, and their producers and consumers. These three ethics can be termed the "hacker ethic", the "participatory culture ethic", and the "proselytization commons ethic." Whatever its image in the popular culture, the hacker movement is based around a set of fairly well-defined principles that can be seen as being closely related to the academic discussion on knowledge-sharing. Barlow (1994) identifies the two main tenets of the hacker ethic as the idea that "information has to move" and the belief that "information wants to be free." To this, he adds a third feature: an understanding of "the inexplicable pleasures of information itself, the joys of learning, knowing, and teaching; the strange good feeling of information coming into and out of oneself." Crystal (2001) adds the notion that information has value, but that the value of information increases or compounds as it is transformed and shared. Another underlying belief of this ethic is that knowledge is neither created nor destroyed, but merely accessed. "Nobody should ever have to solve a problem twice," he writes. The hacker views the world as a series of problems waiting to be solved, it does not particularly matter by who. Capurro (2005) Schultze and Leidner find is the dominant metaphor of viewing knowledge in normative discourse. The key difference, though, is that while much of the literature they survey limits itself to the question of "how" knowledge should be accessed and transferred, the key question of the hacker ethic is meant to answer is "why" it should be. Information processed as knowledge is a common resource, the full benefits of which are only released once it is accessed. Here, a mention of Lawrence Lessig's idea (2001) of the "creative commons" that both respects copyright but also calls on copyright holders to acknowledge the value of broad public access to works is particularly appropriate. Rather than existing to serve the user, knowledge is almost a living entity in of itself, though it depends on the user in a mutually beneficial relationship.
Whether or not "sharing" is unnatural, under the hacker ethic, hoarding information and knowledge certainly is, especially since most likely, they will either escape in the end to begin with, or will be accessed by another user in a process that will be necessarily inefficient. And if knowledge is neither created nor owned, knowledge-sharing becomes an activity that should be acceptable and accepted. Yet another implication of the hacker ethic is that the effects of released knowledge may not be immediate or immediately obvious, but they will reveal themselves. With its focus on the individual as a conduit for -rather than the 'creator' or 'master' of information/knowledge, this ethic also re-emphasizes the idea that the human participants in the knowledge-sharing process are themselves allowances for it. Just as Wang and Yang find that some individuals are more suited to sharing information than others, the hacker ethic prioritizes the role and responsibility of the individual information user in accessing and interpreting information and unlocking knowledge. No matter what technologies may be present to facilitate the process, if there is no desire to actually start it, there is no way it will actually start by itself.
What the hacker ethic implies, then, is that participants in the knowledge process, those who gain access to knowledge, whether because of their own work or because they are given access have a duty to share it, or to facilitate its transmission.
Henry Jenkins ' (1992, 2006) concept of the "participatory culture" treats information products as commodities. Its emphasis is on redefinition and modification of existing knowledge to create new objects. These types of modification (in his original analysis, artifacts like 'fanfiction' -fanwritten stories set in established popular culture "universes" that have the potential to unlock unintended or non-obvious meanings, but since then, also such creations as music videos that combine different video and audio tracks and mash-ups that bring together information from different online sources) are forms of both expression and civic engagement. Knowledge-sharing under a participatory culture ethic does not necessarily create knowledge, but it does create what is very close to art. The knowledge-sharing communities he describes are characterized by strong support for creation and for sharing -in part, because the original materials these cultures are based on are themselves shared or borrowed. These communities are also frequently based around informal mentorship structures and a strong consensus that members' contributions matter to the maintenance of the community. There is also some degree of social connectedness between members, frequently defined as either positive ("we are members of this community") or negative ("we are members of this community explicitly because we are not/do not want to be/are excluded from being members of some other one.") Emphasis in the participatory culture ethic is on the creative abilities of the individual.
Knowledge creation, it argues, is easier than one may think, and knowledge-sharing directly benefits both the creator and the narrow, inter-invested group that he or she is a part of. This argument addresses one of the major obstacles to knowledge-sharing that other scholars have identified: the fear that by sharing knowledge, one will be engaging in an activity that has a high opportunity cost and takes the creator out of competition with members of his or her peer group.
At the same time, by treating the product of knowledge-sharing as a commodity that exists alongside the original, neither better nor worse, but different, it implies that to share knowledge is not to give up ownership, but in fact, to create something new. In addition, in this ethic, what drives knowledge-sharing is the desire to spread a particular commodity and to strengthen the social group that is defined by accessing and interacting with it. The participatory culture ethic is also non-technological and independent of specific settings: its focus is on the process of knowledge-sharing, not on the mode of transmission. In a way, this actually puts this ethic quiet close to traditions of oral and written folklore conceptualized as a pre-technological form of knowledge-sharing. Another important consideration is that participatory culture is tied very strongly to the concept and action of storytelling -modifying existing images or details to a new use and to new meanings while retaining the original. It also is both altruistic and concerned with creation as an act that is pleasurable. A strong gift-giving component may not be stated, but it is implied.
The idea of the "proselytization commons" (Leonard, 2005a (Leonard, , 2005b ) is inherently ideological. It revolves around knowledge (in the form of media and ideas) that is shared in particular real or virtual spaces not only due to specific affordances, but in advancement of specific goals. Its particular characteristic is not as much a belief in the exclusive ownership of knowledge as the trust that some particular type of knowledge is itself "important" to the point of being worth giving away, and once given away, promotes certain behaviors, practices and world-views; it is the essentially religious desire to expand the group of those that share in a particular knowledge.
The case of the Grand Theft Auto IV videogame mentioned earlier is a typical example -and odd as it may be, serves as a good illustration of how the volksaufklarung concept is being adapted in the age of the Internet and peer-to-peer distribution . Another idea that underlies the proselytization commons is that shared knowledge is what both defines the group and validates individual participants by tasking them with spreading it. Belonging to the group becomes an active choice -as much task as lifestyle. In fact, recent empirical studies such as that of Lee, et al. (2006) find that cooperation and knowledge-sharing in an online setting is positively affected when participants feel that they are in the same in-group that has a particular agenda. If in the hacker ethic, the role of the community is minimized, and the participatory culture ethic rests on closed, self-sustaining communities, the proselytization commons is based on a community that is focused outward, towards expansion and growth that can only be achieved by self-promotion.
In this ethic, the specific individual benefits of knowledge-sharing are simply not considered to be as important as the benefit to the community, or the expectation is that the individual will benefit from the expansion and empowerment of the community that he or she is a part of. Of course, what this ethic calls for in order to be successful is a shared set of beliefs in the goals of the community and a shared set of benefits that the community's continuing success will bring to its individual members.
Imagining these knowledge-sharing practices and ethics is one thing, but thinking about how they can be made to apply to the professional world is another entirely. Nonetheless, it is certainly possible, as can be seen by the emergence of concepts like viral marketing that depend on this kind of unregulated, non-directed knowledge-sharing. The open-source software movement is another obvious example, and interestingly, none of the three ethics described are concerned all that much with the free-riding issues that are often brought up when talking about knowledge-sharing in formal environments. But why would they be. The hacker ethic is clearly altruistic, and calls on the individual participant to devote skills, time and energy in advancement of a broad and non-ideological cause. Participatory cultures are not expected to benefit the uninterested. And the proselytization commons is targeted knowledge-sharing with a purpose; its goal is to attract and engage the possible free-rider.
The more important issue to deal with is whether all three of these can be created in particular settings, or whether they have to arise naturally. Actually, since at least several of the studies mentioned, such as Bock's and Yun and Allyn's do specifically note that environments play a major role in driving knowledge-sharing, it may be argued that if the proper ingredients and support mechanisms are in place, knowledge-sharing driven by one of these ethics may occur.
Thus, for a hacker ethic-like effect, an organization would have to consistently emphasize the value of discovery and the idea that there are plenty of processes waiting to be discovered or uncovered. The effect of the participatory culture ethic could be achieved by a sense of continuous playful improvement and reimagining, a "perpetual beta" that opens all current practices for modification in unexpected but potentially transformative ways. One obvious example of this kind of approach is the Google Maps project, which has been upgraded both internally, adding new functionalities to what was a fairly standard online street atlas, and externally via third party applications that use the core product but add some sort of value to it.
The proselytization commons approach would be utilized in a case where an organization believes strongly in its mission and in the ability and power of every individual within the organization to contribute to it.
There are also other questions still waiting to be asked about the theories, mechanics and practices of knowledge-sharing. Is knowledge itself a luxury good or a staple: does the unique possession of knowledge impose a measure of prestige and power on whoever possesses it that is more advantageous than whatever could be gained by sharing? In environments that are competitive by nature, that thrive on competition and conflict, can non-competitive knowledgesharing ever take place? And perhaps most troubling is the possibility that these alternative approaches to knowledge-sharing can only exist as acts of resistance to dominant paradigms and to cultures that are based on systems of sharing in some cases and hoarding or restricting access in others. If knowledge-sharing is prioritized, for example, how can one justify restrictions and highly negative attitudes to a case of a group of students working on a take-home assignment together. In any case, it is clear that while new technologies are giving the issue of knowledgesharing particular relevance, the answers to many of the emerging problems in knowledgesharing must be organizational. Technology remains the tool, not the process or driver, and relying on technology to actually lead to knowledge-sharing will result in nothing but a lot of expensive, abandoned technology.
